Hepatic veno-occlusive disease (VOD) is a frequently cited life threatening limitation of busulfan containing regimens. Reported incidence ranges from 5% to .50% and mortality rates can be substantial. Using a prospectively maintained database, a retrospective analysis was conducted to identify patients undergoing autologous or myeloablative allogeneic stem cell transplant with busulfan/cyclophosphamide or busulfan/cyclophosphamide/etoposide as the preparative regimen at a single institution from [1993][1994][1995][1996][1997][1998][1999][2000][2001][2002][2003][2004][2005][2006][2007]. The objective was to estimate the mortality from VOD. 1508 transplant patients (1037 autologous and 471 allogeneic) were identified with 1 to 15 years of follow up. The autologous group had VOD as the primary cause of death in only 3 patients (0.7% of deaths, 0.3% total population). In this group the most common cause of death was relapse (32% of total population, 74.9% of total deaths). The cumulative incidence of non relapse mortality (NRM) was 10.6% with respiratory failure (6.8%) being most common. The allogeneic group had VOD as the primary cause of death in only 8 patients (1.7% of total population, 2.4% of total deaths). In this group the most common cause of death was relapse (22% of total population, 31.1% of deaths). The cumulative incidence of NRM was 47.8% with graft versus host disease (30.6%) being most common. Liver related mortality was not a significant factor in either subset of patients. This is the largest single institution analysis on the mortality risk of VOD following busulfan-based preparation. Unlike some smaller previous reports, lethal VOD was infrequent following busulfan-based preparation and not a significant cause of mortality. When both autologous and allogeneic transplant groups were combined, VOD was the primary cause of death in \1% of patients. In conclusion, in a large single institution with significant experience administering busulfan-based preparative regimens for stem cell transplant VOD as a primary cause of death is extremely low. Idiopathic pneumonia syndrome (IPS) is a frequently fatal complication following allogeneic BMT (allo-BMT). The pathophysiology of IPS involves both soluble and cellular effectors. We examined the role of cytolytic T lymphocyte (CTL) effector function in the development of IPS using well-established murine BMT models. In initial experiments, lethally irradiated B6D2F1 (F1) recipient mice received BMT from either allogeneic (B6) or syngeneic (F1) donors. Mice were then analyzed for the development of IPS and for donor T cell chimerism, cytokine phenotype, and CTL activity in the lungs at specified points after BMT. At week six, allo-BMT recipients developed significant lung injury compared to syngeneic controls. Donor T cell chimerism in the lungs was complete by week 2 after BMT, and RT-PCR analysis in combination with intra-cytoplasmic staining and flow cytometry demonstrated that donor CD41 and CD81 cells had a Th1/Tc1 phenotype; T cells expressed IFNg, TNFa and RANTES but not IL-4 or IL-5. Furthermore, mRNA expression revealed that lungs from allo-BMT recipients expressed high levels of perforin, FasL and Fas within the first 2 weeks compared to syngeneic controls. Immunohistochemistry and FACS analysis confirmed that protein levels of Fas were also increased in the lung after allo-BMT. Significant CTL activity (chromium release assay) mediated by both perforin and FasL was present as early as week 2 after BMT. Next, F1 animals received allo-BMT from either wild type (WT) B6 donors or from B6 mice deficient in either perforin (pfp -/-) or FasL (gld). Recipients of gld, but not pfp -/-BMT developed less IPS compared to allo-controls as characterized by reductions in pathology, BAL fluid cellularity, numbers of both donor CD41 and CD81 T cells and TNFa levels. Further studies using strain combinations wherein donor and host mice differed at either MHC class I (CD81 mediated IPS) or MHC class II (CD41 mediated IPS), and additional donor mice lacking TNFa revealed that CD41 cells use both FasL and TNFa whereas CD81 T cells appear to use TNFa exclusively during the evolution of IPS. We conclude that CTL activity is present in the lungs of mice with IPS and that differential pathways for cell-mediated cytolysis are used by CD41 and CD81 T cells in this setting. These data confirm a role for cellular effector mechanisms in IPS and may provide insight toward developing novel strategies for treating this serious complication of allo-BMT. Fludarabine Melphalan-alemtuzumab (Flu-Mel-Camp) conditioning has high recurrence rates . Clofarabine (Clo), a second generation nucleoside analog, might enhance disease control. We report an ongoing phase I-II study of Clo-Mel-Camp conditioning. GVHD prophylaxis used tacrolimus. For the phase I, one pt was enrolled per level, until the first DLT or until 2 had gr 3 toxicity. Level 1 was: Clo 10 mg/m2/day on d -7 to -3 and Mel 100 mg/m2 on day -2. Clo was increased by 10 mg per cohort until 40 mg/m2/d. Then Mel by 20 mg until 140 mg/m2. 12 pts were accrued in the phase I. 4 died from TRM: 2 of early sepsis unrelated to Clo toxicity; 1 from multi-organ failure and possible regimen related toxicity (RRT); and 1at d159 from sepsis. The phase II dose was Clo 40 mg/m2/ day x 5 d and Mel 140 mg/m2. 3 pts in the phase I and 21 pts in the phase II portion received this dose. Median age 53 (20-70); 17 Myeloid, 1 CLL, 15 NHL; 26 high or intermediate risk. 5 relapse after alloHCT, 7 after auto HCT. HCT-CI was . 5 3 in 12 and ECOG PS . 5 1 in 13. 18 had sib and 15 MUD donors. All evaluable pts engrafted. Median d 30 donor chimerism was 95% (14-100) with no late graft failures. There were 3 deaths from TRM in the phase II: 2 from RRT and 1 from GVHD. Grade 3-4 renal toxicity occurred between day -7 and day 17 in 4 of 24 (17%) pts receiving full dose Clo and Mel. Only1 has recovered. No grade 3 renal toxicity occurred between day -7 and day 17 among 112 pts on Flu-Mel-Camp(p \ 0.000). In addition grade 2 renal failure occurred in 8 pts, reversible in 5. Other toxicities included: gr 2-3 reversible ALT elevation in 17 pts; gr 2 reversible bilirubin elevation in 2 pts; gr 2-3 hand-foot syndrome in 10 pts; gr 3 mucositis and pulmonary hemorrhage in 1 pt; With median follow-up of 175 days (12-487), 3 of 12 in the phase I, and 16 of 21 pts in the phase II portion remain in remission. Estimated day 180 progression-free survival is 53% (95% CI: 34-72) with no failures beyond day 160.
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PHASE I-II STUDY OF CLOFARABINE-MELPHALAN-ALEMTUZUMAB CON-DITIONING FOR ALLOGENEIC HEMATOPOIETIC CELL TRANSPLANTA-TION (HCT) IN PATIENTS WITH ADVANCED HEMATOLOGIC MALIGNANCIES: UNEXPECTED RENAL TOXICITY van Besien, K., Kline, J., Godley, L., Larson, R.A., Odenike, O., Rich, E.S., Stock, W., Wickrema, A., Swanson, K., Horowitz, S., Del Cerro, P., Schroeder, L., Pape, L., Allen, S., Artz, A.S. University of Chicago, Chicago, IL Fludarabine Melphalan-alemtuzumab (Flu-Mel-Camp) conditioning has high recurrence rates . Clofarabine (Clo), a second generation nucleoside analog, might enhance disease control. We report an ongoing phase I-II study of Clo-Mel-Camp conditioning. GVHD prophylaxis used tacrolimus. For the phase I, one pt was enrolled per level, until the first DLT or until 2 had gr 3 toxicity. Level 1 was: Clo 10 mg/m2/day on d -7 to -3 and Mel 100 mg/m2 on day -2. Clo was increased by 10 mg per cohort until 40 mg/m2/d. Then Mel by 20 mg until 140 mg/m2. 12 pts were accrued in the phase I. 4 died from TRM: 2 of early sepsis unrelated to Clo toxicity; 1 from multi-organ failure and possible regimen related toxicity (RRT); and 1at d159 from sepsis. The phase II dose was Clo 40 mg/m2/ day x 5 d and Mel 140 mg/m2. 3 pts in the phase I and 21 pts in the phase II portion received this dose. Median age 53 (20-70); 17 Myeloid, 1 CLL, 15 NHL; 26 high or intermediate risk. 5 relapse after alloHCT, 7 after auto HCT. HCT-CI was . 5 3 in 12 and ECOG PS . 5 1 in 13. 18 had sib and 15 MUD donors. All evaluable pts engrafted. Median d 30 donor chimerism was 95% (14-100) with no late graft failures. There were 3 deaths from TRM in the phase II: 2 from RRT and 1 from GVHD. Grade 3-4 renal toxicity occurred between day -7 and day 17 in 4 of 24 (17%) pts receiving full dose Clo and Mel. Only1 has recovered. No grade 3 renal toxicity occurred between day -7 and day 17 among 112 pts on Flu-Mel-Camp(p \ 0.000). In addition grade 2 renal failure occurred in 8 pts, reversible in 5. Other toxicities included: gr 2-3 reversible ALT elevation in 17 pts; gr 2 reversible bilirubin elevation in 2 pts; gr 2-3 hand-foot syndrome in 10 pts; gr 3 mucositis and pulmonary hemorrhage in 1 pt; With median follow-up of 175 days (12-487), 3 of 12 in the phase I, and 16 of 21 pts in the phase II portion remain in remission. Estimated day 180 progression-free survival is 53% (95% CI: 34-72) with no failures beyond day 160.
Conclusions: Clo-Mel-Camp induces durable engraftment. Response and duration of response are encouraging. Common toxicities are elevation of transaminases, hand foot syndrome and grade 2-4 renal failure. There were seven TRM, all in pts with high risk disease, prior transplant and/or multiple comorbidities. Three TRM were attributed to Clo toxicity and occurred in the context of early onset grade 3-4 renal failure. Because of this, the Clo dose will be reduced to 30 mg/m2/day x 5 days. Poster Session-II long-term survival in pts with hematologic malignancies and compromised organ function (COF); however, pts with advanced disease do poorly with RIC alone (Giralt, Biol. Blood Marrow Transplant, 13:884, 2007) . In an attempt to improve the anti-tumor efficacy of RIC, while maintaining a low-toxicity profile, we added TMLI to FLU/MEL. We hypothesize that Flu/Mel with 1200 cGY of TMLI delivered using Tomotherapy Hi-Art system is safe, tolerable, and may improve outcome in pts with COF and advanced hematological malignancies.
Patients and Methods: Pts, $50 years of age or COF with advanced disease status defned as high-risk remission and marrow blasts #10%, were eligible. The RIC consisted of FLU 25 mg/m 2 / d x 5 days, MEL 140 mg/m 2 for one day, and TMLI delivered at 150 cGy/fraction in 8 fractions over 4 days.
Results: There were 16 evaluable pts (median age: 50.8 yr range 24.3-65.7 yr). The diagnoses were: AML (n 5 10), ALL (n 5 3), NHL (n 5 2), multiple myeloma (n 5 1),. At the time of HSCT 9 patients (56%) had advanced disease: 1 st or 2 nd relapse (n 5 3), induction failure (n 5 5) and progressive disease (n 5 1). Seven pts (44%) were in complete remission. Mobilized peripheral blood stem cells from HLA-identical siblings (n 5 7) or matched unrelated donor (n 5 9) were used in all cases. Transplant-related toxicities by day 130 included: nausea grade 2 (n 5 4) grade 3 (n 5 12), emesis grade 2 (n 5 6) and grade 3 (n 5 4), mucositis grade 2 (n 5 2) and grade 3 (n 5 14) and fatigue grade 2 (n 5 6) grade 3 (n 5 4). Myeloid and platelet engraftment occurred at a median of 15 (range: 10-19 days) and 16 (range:10-19 days) days post transplant, respectively. Acute GvHD grade II-IV occurred in 38.5% of patients (grade II (31%) and grade III in 7.5%) and extensive chronic GVHD in 3 patients (19%). Five patients expired; 2 of relapsed disease, 1 with a secondary malignancy, and 2 of transplant related mortality. At a median of 12 month overall survival (OS) and disease-free survival (DFS) are 81% (95% CI, 51%-93%), and 59% (95% CI, 23%-82%), respectively.
Conclusion: The addition of TMLI at a dose to RIC with FLU/ MEL appears to be tolerable and safe. The low rate of relapse and improved OS and DFS compared to historical data are promising. A study is ongoing to further assess efficacy in pts with hematological malignancies who are not eligible for RIC due to disease burden. Introduction: Nonmyeloablative (NM) hematopoietic cell transplantation (HCT) has extended the potential curative treatment option of allografting to patients in whom it was previously contraindicated due to advanced age or comorbidity. Graft-versus-host disease (GvHD), however, remains one of the major impediments to long term remission. Recently, our group has introduced a modified post grafting immunosuppression by adding methotrexate (MTX) onto the standard mycophenolate mofetil (MMF)/cyclosporin (CsP) for NMHCT recipients., with significant reduction in severe GvHD and non relapse mortality (NRM), thereby conferring favorable survival in patients receiving NMHCT. The current study is initiated to assess the feasibility and efficacy of similar approach in the setting of single institution with additional patient accrual.
Patients and Methods: Twenty-seven patients (median age, 47 years) with hematological diseases, who were poor candidates for a conventional myeloablative transplantation, receiving NM conditioning with fludarabine 90 mg/m 2 and total body irradiation (TBI) 200-cGy, followed by filgrastim-mobilized peripheral blood stem cell transplant from HLA identical (n 5 26), or matched unrelated (n 5 1) donors. Diagnosis include leukemia/MDS (n 5 17), lymphoma (n 5 2), ALL (n 5 1), myeloma (n 5 5) and CML (n 5 2). All patients were given CSP, MMF and short course of MTX as post-grafting immunosuppression.
Results: The median times to neutrophil (500/mL) and platelet recovery (20,000/mL) were 20 and 13 days, respectively. Myelosuppression was moderate with neutrophil counts not declining below 500/mL in 5 (19%) patients, and with more than half of the patients not requiring any blood or platelet transfusion. Non-relapse mortality was low with no transplant related death occurring within the first 1 year. Overall, 11 (20%) patients had grade 2-4 acute GvHD, with only 5 (9%) patients experiencing grade 3-4 acute GVHD. Acute GVHD was diagnosed at median day 198 (range, days 133 to 1158). Extensive chronic GVHD was observed in 2 of 24 evaluable patients (8.3%). Relapse-related death occurred in 6 (11%) patients. At median follow-up of 40 months (range, 20-57 months), the 4-year probability of overall and progression-free survival were 61% and 42%, respectively.
Conclusions: The addition of MTX onto the CSP and MMF as post grafting immunosuppresion offers the possibility of further optimization of GvHD control in patients receiving NMHCT, with encouraging survival.
